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SUMMARY

The National Exchange Carrier Association, Inc. (NECA) herein proposes modifications to
current interstate average schedule formulas, for Federal Communications Commission (FCC or
Commission) approval. As required, these formulas are developed in accordance with
Commission rules, and are designed to "simulate the disbursements that would be received . . .
by a [cost study] company that is representative of average schedule companies.” These

modifications are scheduled to be effective from July 1, 2006 to June 30, 2007.

Each year, NECA conducts a study of financial data and cost allocation information obtained
from a scientifically-selected sample of small average schedule companies and representative
cost companies to determine whether modifications to the formulas are needed. Where such
modifications are found to be necessary due to changes in company cost characteristics, expected
demand levels, FCC rules, or network technology and related operational factors, NECA
annually proposes revisions to the settlement formulas in accordance with the Commission’s Part

69 rules.

Major factors driving this proposed modification to average schedule formulas include growth in
cost of subscriber and interexchange cable facilities, reduction in some access demand, significant
increases in special access services, as well as changes in technology and network configurations,
and improvements to the structures of the common line and special access formulas in response to

these changes.

Impacts of these formula changes on individual average schedule companies will vary, depending on

each company’s size and demand characteristics. Overall, assuming demand levels remain constant
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year-to-year, NECA calculates that the majority of companies would have settlement increases, due
primarily to increases in certain components of the common line and special access formulas
associated with cost changes and network upgrades. Oh the other hand, a number of other study
areas will experience overall decreases in settlement rates, generally due to reductions in other

components of these formulas. In a few instances, these reductions are expected to be significant.

NECA will send a letter previewing the proposed average schedule formulas to all average schedule
companies. This notification presents preliminary formula impacts and offers explanations for the
proposed changes. This notification also provides information that will allow each average schedule
company to project settlement amounts under the revised formulas on its own or with the assistance

of NECA regional staff.
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The National Exchange Carrier Association, Inc. (NECA)* herein proposes modifications to current
interstate average schedule formulas, for Federal Communications Commission (FCC or
Commission) approval. These modifications are scheduled to be effective from July 1, 2006 to June

30, 2007.

A. Background

Exchange Carriers (ECs) that participate in NECA’s access charge pools receive compensation for
providing interstate access services either on the basis of their actual costs or a set of interstate
average schedule formulas. Cost separation studies, performed in accordance with Parts 32, 36, 64,
65 and 69 of the Commission’s rules, involve extensive data collection, analysis and reporting. The
Commission has recognized that it is inefficient to require cost separation studies for all companies.
Not all ECs have the resources available to perform these studies. Commission rules accordingly
permit certain ECs to receive interstate access compensation (or "settlements™) based upon a set of
“average schedule” formulas developed by NECA.? The average schedule formulas are designed to
“simulate the disbursements that would be received . . . by a [cost study] company that is

representative of average schedule companies.”

NECA administers interstate access charge tariffs and revenue pools on behalf of member
ECs, and the preparation and filing of average schedule formulas, in accordance with the
Commission’s Part 69 rules (47 C.F.R. Part 69).

Compensation to ECs using these average schedule formulas is based on an EC’s number of
access lines, access minutes and other demand variables.

See 47 C.F.R. s 69.606(a). In lieu of the term "cost company", the text of section
69.606(a) references disbursements received "pursuant to Section 69.607" of the
Commission's rules. That section, originally intended to govern payment of common line
settlements to NECA pool participants, was waived by the Commission in 1985 to permit
NECA to operate its pools in accordance with prior industry settlement procedures. See
MTS and WATS Market Structure, CC Docket No. 78-72, Phase I, Order Granting
Waiver, 98 FCC 2d 327 (1984); MTS and WATS Market Structure, CC Docket No. 78-
72, Phase 1, Order Granting Waiver, CC 2718 (rel. Feb. 22, 1985); MTS and WATS
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Settlements made on the basis of average schedule formulas benefit both ECs and interstate
ratepayers. The average schedule method substantially reduces administrative costs for these
smaller ECs by eliminating the need to conduct detailed accounting and engineering cost studies

required of cost companies. This cost benefit, in turn, benefits ratepayers.*

Section 69.606 (b) of the Commission’s rules requires NECA either to file revised formulas on or
before December 31st of each year, or to certify that no such revisions are necessary.> Accordingly,
each year, NECA conducts an extensive study of cost and demand data to determine if revisions to
the average schedule formulas are warranted. NECA’s annual study involves selecting a statistical
sample of both cost and average schedule companies and collecting accounting and demand data
from the selected companies.® NECA then develops mathematical models (“allocation factor
models”) that describe how representative cost companies allocate their total costs to the interstate

jurisdiction and to individual access charge categories.

The study also projects cost and demand data, obtained from sample average schedule companies, to
account for growth. NECA then applies the allocation factor models derived from representative

cost companies to sample average schedule company total company account data. This enables

Market Structure, CC Docket No. 78-72, Phase I, Order Granting Waiver, CC 4710 (rel.
May 23, 1986). The Commission has since routinely evaluated NECA’s proposed
average schedule formulas on the basis of whether they simulate representative cost
company disbursements.

4 See Revisions to the Average Schedules Proposed by NECA on October 3, 1988,
Memorandum Opinion and Order, 4 FCC Rcd 2804 (1989) (1989 Order).

> 47 C.F.R. § 69.606(b). The current formulas have been in effect since July 1, 2005.

Statistical sampling is commonly used as a cost-effective method of deriving estimates for a
population. A properly designed sample will provide an accurate representation of the entire
population, but at a fraction of the cost of examining the entire population.
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NECA to determine the interstate access portion of average schedule company total costs following
methods prescribed by the Commission for cost companies, thereby simulating the effects of
performing interstate cost studies for these companies. Finally, NECA develops formulas that relate
sample average schedule company interstate access costs to various commonly-used demand units
(such as access lines or access minutes) or combinations of demand units and other factors (such as
lines per exchange). In developing these average schedule formulas, NECA carefully analyzes
different statistical models and selects the model that has the best fit to actual data. Upon
Commission approval, these formulas are used by NECA to compute interstate settlements for

average schedule companies that simulate cost study results.

In preparing proposed formula revisions, NECA receives valuable assistance from an Industry
Average Schedule Task Group. This group consists of EC representatives sponsored by industry
associations (i.e. the National Telephone Cooperative Association, the Organization for the
Promotion and Advancement of Small Telecommunications Companies and the United States
Telecom Association). The Task Group meets several times each year, reviews the steps taken in
developing the proposed formulas, advises NECA regarding the development of procedures for
administration of the formulas, and assists the NECA Board of Directors in evaluating final

proposed formulas.

Task Group participation assures that average schedule companies are able to participate fully in the

development of the average schedules, and also have an opportunity to provide input to NECA

regarding the ways in which changes in their networks can be reflected in the settlement formulas.
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B. Overview of This Filing

Each of the steps followed in NECA’s study are explained in detail in this Filing.” Section Il
describes the statistical sampling methods that NECA used in its data collection for settlement
formula development. Section Il contains a description of the sources and types of data NECA
collected from cost and average schedule companies. Section IV explains the methods NECA used
to develop cost allocation factor models from sample cost company data. Section V describes how
NECA projected growth in historical cost and demand data, to develop cost and demand data
applicable to the period the proposed formulas will be in effect. Section VI explains how NECA
calculated Interstate and Access Category costs by account for each sample average schedule study
area. Section VII explains how NECA develops the “best fitting” mathematical formulas for use in
determining settlements, and explains how the proposed formulas will affect average schedule
companies. Section VIII lists the current and proposed average schedule formulas. Finally, the
attached appendices contain all of the data used in NECA’s study. These data enable the

Commission and interested parties to verify NECA’s Study results.

The 2005 Filing utilizes a five-year sampling design developed in 2003 (2003 Design). This Design
selects a five-year sample, and then assigns members of the sample to data collection years. The

2003 Design takes extra precautions to ensure that additional “small” average schedule study areas

The instant filing is referred to herein as the “2005 Filing” and the data collection and
analyses upon which this filing is based are referred to as the “2005 Study.” The settlement
formulas proposed herein are referred to as the “2006 Schedules.” References made herein
with respect to previous years’ filings, studies and settlement formulas use similar
nomenclature.
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are included.® The design entails defining stratification attributes, determining sample size,
allocating the sample to strata, sample selection and assigning study areas to specific data collection
years. Section Il of this filing explains the 2003 Design in detail. Additionally, Section Il explains
the use of a supplemental sample for average schedule study areas with non-homogenous cost per
loop among companies with low values of loops per exchanges. This supplemental sample assists in

producing more accurate and reliable average schedule settlement formulas.

C. Effects of Proposed Modifications on Average Schedule Companies

1. Formula Changes

Changes in individual formula levels result from the effects of cost company allocation changes,
and increases in cost, and changes in demand levels. Overall, NECA proposes formula changes
that would reduce settlement rates by about 1.7 per cent to average schedule companies overall
(assuming constant demand).® In this filing, NECA proposes structural changes to the common
line and special access formulas, As discussed in detail in section VII of this Filing, these
structural changes are made necessary by changes in relative cost that have developed over time
among particular groups of companies, which will be targeted well by the settlement formulas
only if they include new components proposed in this study. As is often the case when formula

structures are altered, some companies experience significant settlement changes as a result. In

“Small” study areas are defined as those with fewer than 200 access lines per exchange.
This is in response to a Commission concern first brought to NECA’s attention in
December 1997. See National Exchange Carrier Association, Inc. (NECA), Proposed
Modifications to the 1997 Interstate Average Schedule Formulas and Proposed Further
Modifications to the 1997-98 Interstate Average Schedule Formulas, AAD 97-2, AAD
97-109, Order on Reconsideration and Order, 13 FCC Rcd 10116 (1997).

Settlement levels may vary from this estimate, of course, based on actual demand levels
experienced by individual companies during the period the proposed formulas are in
effect.
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this case, the proposed formula changes are expected to produce significant settlement
reductions for some of the larger study areas, and smaller settlement increases to many smaller
study areas.’® Another factor affecting settlements is the current trend of decreasing access
minutes, which contributes to overall higher unit costs that are reflected in the proposed

formulas.

2. Effects on Individual Average Schedule Companies

Effects of these formula changes on individual average schedule companies will vary depending
on each company’s size and demand characteristics. A summary of company changes by access
line size is included in Section VII. Overall, NECA calculates that most companies are expected
to experience small increases in settlements. About 22 study areas will experience increases
between 10% and 15%, and one study area is projected to experience an increase of 16%. Three
of the larger study areas are expected to experience settlement decreases greater than 10%, with

the largest decrease expected to amount to 14.7%.

Because of the potentially significant financial impact of some of these decreases, NECA
includes a transition plan in Section V11.0 of this filing. Should the Commission determine that
transitional support is needed to give carriers time to absorb these effects, NECA recommends

that the Commission consider using these methods.

10

Because of the significance of overall settlement reductions to some companies, NECA
has committed substantial resources this year to working with carriers to explain, review
and reassess components and results of this study. To assist the Commission and
interested parties in their review of this filing, NECA is including extra data files that
show the revenue requirements developed by NECA in this study for each sample
company. These files are of particular assistance in evaluating the need for proposed
revisions to average schedule formula structures.
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D. Communications with Average Schedule Companies

NECA will notify all average schedule companies of the potential effects of these proposed formula
changes. This notification presents preliminary formula impacts and explanations for the proposed
changes. This notification also provides information that allows each average schedule company to
project revised settlement amounts on its own or with the assistance of NECA regional staff. In
addition, NECA will update average schedule training and other materials routinely supplied to

average schedule companies to reflect the new settlement formulas.

Additionally, NECA has worked throughout the year with its Industry Average Schedule Task
Group, and with many of the larger carriers who will be negatively affected by proposed changes.
This work included examination of proposed methods and justifications, data studies, and extensive

testing to assure that study methods were effective.
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A. Introduction

This section describes statistical sampling" methods used by NECA in its annual data collection
program for average schedule formula development. The sampling design identifies the sample cost
and average schedule companies to be used for collecting accounting and demand data for a given
year. A well-designed sample provides a desired level of precision and reliability and eliminates the
need to collect data from the entire population of cost and average schedule companies. By
employing statistical sampling methods, NECA and pool members save time, labor, and money

without sacrificing accuracy.

This average schedule study uses a five-year sample design, introduced in the 2003 Data Collection
year. This sample design provides for samples of average schedule and cost study areas to supply

data to NECA over the five-year period from 2003 to 2007.

Large and small ECs are distinguished according to group designations developed by NECA for use
in its annual Access Tariff Filing.? According to this classification scheme, group A includes all
Regional Bell Operating Company study areas and study areas of other large holding companies not
in the NECA pools. Group B includes larger cost study area members of the NECA pools, many of
which are affiliated with other study areas through holding companies.® Because of their size and

operating characteristics, group A and B companies are not representative of average schedule

Statistical sampling is a procedure used in analytical studies to provide an estimate, with an
acceptable precision, of the true value of a criterion variable underlying an entire population, but at
considerable savings in time and money.

See, e.g. National Exchange Carrier Association, Inc., Tariff F.C.C. No. 5, Transmittal No. 1077,
filed June 16, 2005 at Vol. 2, pp. 2 -3 (2005 Annual Access Tariff Filing).

Group B companies include: ALLTEL, Century, and Puerto Rico Telephone. Some study areas
owned by holding companies in the group are included in group D because they utilize average
schedules.
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companies and therefore are not asked to supply data for average schedule formula development.
Group C contains smaller cost study areas that are similar to average schedule companies, and group

D consists of all average schedule study areas.

In 2003, NECA developed a five-year sampling design, similar to the 1998 five-year sampling
design, to draw samples for each of the five years from 2003 to 2007. In this design, NECA
continued to ensure that additional ‘small’ average schedule study areas were included.* ‘Small’
study areas were defined as those with fewer than 200 access lines per exchange. The design
entailed defining stratification attributes, determination of sample size, and allocation of the sample
to strata, sample selection and assignment of study areas to specific data collection years. The data
used to design the sample included Traffic Sensitive pool participation status, exchange counts,
provision of line haul, provision of host/remote facilities, provision of special access services,

provision of tandem access facilities, and total net earned interstate access revenues.

Section B describes features of NECA’s 2003 five-year sampling design that meet sample data needs

and enable NECA to combine samples from two consecutive years to improve precision.

Section C defines the nine attributes of a study area that were used for an initial classification of the
average schedule population into 34 classes and the cost company population into 49 classes. A

special size criterion was included in the average schedule company classification method, to enable

In a December 1997 order, the Common Carrier Bureau directed NECA to work with its staff to
assure that sample data used by NECA accurately reflects all sizes of average schedule companies.
See NECA Proposed Modification to the 1997 Interstate Average Schedule Formulas and Proposed
Further Modifications to the 1997-1998 Interstate Average Schedule Formulas, AAD 97-109, Order
on Reconsideration and Order, 13 FCC Rcd 10116 (1997) (December 1997 Order). The Accounting
Safeguards Division also expressed concern that NECA’s sample data was not representative of
companies of all sizes in a June 1998 order. See NECA Proposed Modifications to the 1998-99
Interstate Average Schedule Formulas, AAD 98-20, Order, 13 FCC Rcd 17351 (1998)(June 1998
Order).
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inclusion of proportionately more of the smaller average schedule study areas.

Section D describes criteria used to group classes of study areas into sampling strata. Classes that
include only a few study areas were combined with others, and classes that contain high variations in
study area revenues were split into subclasses by revenue size. This procedure resulted in 13 cost
study area strata and 14 average schedule study area strata. Stratification of the population is done

to assure that the sample will provide the desired precision level and meet specialized data needs.

Section E describes the allocation of the five-year sample size among different strata. NECA uses
the “Neyman Allocation” method to determine the optimum number of study areas to be sampled
from each stratum. In some strata, the optimum sample size equals or exceeds the total stratum size.
In such strata, data will be collected at least once from every study area over the five-year period,
and from some more than once. In other cases the optimum sample size is less than the total stratum

size. Insuch strata, not all study areas will submit data during the five-year period.

In Section F, NECA explains the determination of sample size, drawing upon statistical formulas
found in sampling textbooks. The stratified sample with the optimum allocation® of the sample
among strata helps produce statistical results with a desired level of precision at a fraction of the
resource cost of examining the entire population. NECA demonstrates that its annual sample size of
approximately 100 cost and 100 average schedule study areas is sufficient to ensure that the

proposed formulas provide results with the desired level of precision.

Section G explains random sampling of study areas from each stratum using probabilities of

selection proportional to the size of each study area. This procedure, called Probability Proportional

The Neyman Allocation is the special case of the optimum allocation.
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to Size sampling (PPS Sampling), assigns a greater probability of selection to larger study areas.
Section H explains the sample weight calculation. These weights are applied to the sample data to

provide parameter estimates for the average schedule population.

Section | describes the assignment of sample study areas from each stratum to sample years. This
technique ensures that data from the larger study areas will be included in every average schedule

study without having the same study area included in the sample for two consecutive years.

Section J depicts the supplemental sample for average schedule study areas with non-homogeneous
cost per unit among companies with low values of lines per exchange. This supplemental sample
helps to produce accurate and reliable average schedule settlement formulas. This section discusses
why the supplemental sample is needed and how it is developed, and presents details on the

supplemental sample.

Data that underlie the 2005 Study are from the annual and supplemental samples of study areas
collected in 2003 and 2004. This section of the filing produces the list of sample study areas, listed
in Appendix A1, and their sample weights, displayed in Appendix D1 and D2, that were used in the

2005 Study.

B. Five-Year Sampling Design

The five-year sampling design selects a five-year sample, and then assigns members of the sample to
data collection years.® A five-year sampling design methodology was developed in 2003 to support

average schedule study activities for the 2004-2008 period. It is similar to the five-year sampling

NECA introduced the first multi-year design method in 1988, which supported average schedule
studies between 1989 and 1993. See, e.g. National Exchange Carrier Association, Inc., 1990
Modification of Average Schedules, December 29, 1989.
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methodology developed in 1998 to support average schedule study activities for the 1999-2003

period.’

Use of a five-year sampling design allows NECA to plan a frequency of reporting for companies in
each stratum. NECA tailors the reporting frequency of each stratum to reflect the significance of the
data to average schedule studies. Data from strata of larger companies has a special significance
because it reduces variance of sample estimates more than data from strata of smaller companies.
The five-year sampling design allows NECA to combine data from two consecutive annual samples
in a single study without loss of effective sample size. In fact, two consecutive samples of size 100
from each of two independent one-year sampling designs combined in an estimator would achieve a
lower level of precision than two consecutive annual samples of size 100 from a single five-year

sampling design with commonly defined probabilities.

In addition, NECA can include a larger company’s data in every study while sampling each large
company only every other year. Thus, NECA is able to use data that achieves the targeted precision
level while sampling only half of the two-year sample each year. This feature significantly reduces
costs incurred by NECA and by ECs, thereby reducing access charges passed on to access
customers. NECA then selects an annual sample from the five-year sample, using methods detailed
in Sections C through G. Finally, NECA uses a randomization procedure to determine which study
areas will be included in the sample for each of the five years. This randomization procedure
assures that some companies will be selected three times, some two times, or one time during the
five year sampling period. The reporting frequency assigned to a company is related to the
significance of its data in average schedule studies. This feature assures that a greater share of the

reporting costs is borne by the larger companies.

See, e.g. National Exchange Carrier Association, Inc., 2000 Modification of Average Schedules,
December 30, 1999.
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C. Sampling Design Attributes

In this section NECA describes attributes used to classify the population of average schedule study

areas into population classes. The 2003 design employed nine attributes listed in Exhibit 2.1.

These attributes were chosen to ensure that: (1) an adequate number of average schedule study areas
were selected; (2) data would support development of each average schedule settlement formula
with the desired level of precision; and (3) diverse network configurations were adequately

represented.

Since there are two possible outcomes from each attribute, it is possible to create a total of 512 (2°)

average schedule classes. However, only 34 classes contain average schedule study areas.

Classification of cost companies was based on eight of the nine attributes used for average schedule
companies. The exception was the attribute for the size of the company. The 586 cost companies
populated only 49 classes out of a total possible of 256 (2°) classes. This classification procedure
created a total of 83 cost and average schedule classes. The classes created for this sampling design
assure representation of the average schedule and cost company populations in terms of the relevant

attributes, which have an impact on the average schedule settlements.
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EXHIBIT 2.1
SAMPLE DESIGN CRITERIA

Criteria Source/Date
Average Schedule Cost
1. Number of Exchanges NECA Settlements NECA Customer Database
(=1or>1) December 2002 December 2002
2. Size of the Company NECA Settlements This criterion is not used for
(large or small) December 2002 classifying Cost companies

Small: Size < 200 lines

Size = Access Lines/Exchanges

per exch.
3. Provider of Line Haul NECA Settlements NECA Cost Study Database
Facilities Circuit Miles > 0; (C&WF Cat. 2+3+4> 0)
(yes or no) Switched Circ. Terms >0 December 2002

4. Provider of Host/Remote

NECA Line Haul Data Base

NECA Cost Study Database

Facilities Second Quarter 2003 (C&WEF Cat. 4>0)
(yes or no) December 2002
5. Provider of Special NECA Settlements NECA Settlements

Access Service
(yes or no)

TS Special Access Net Rev. >0

Line 22: Special Access
Earned Rev. >0

6. Provider of Access
Tandem Facilities
(yes or no)

NECA Settlements
ITD Settlements > 0

NECA Cost Study Database
(COE Cat. 2> 0)
December 2002

7. Traffic Volume
(High or Normal)

NECA Settlements
Switched Access Minutes

NECA Cost Study Database

Switched Access Minutes

MPL = - MPL = :
High: MPL > 325 Access Lines Access Lines
8. Density NECA Settlements NECA Settlements
(High or Normal) Density = Switched Circ. Terms. Density = Switched Circ. Terms.
Exchanges Exchanges

High : Density > 175

9. Participant in NECA’s
2003 Traffic Sensitive
Settlement Pool (yes or
no)

NECA Customer Database

NECA Customer Database

*The April 2003 view of December 2002 data
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A description of the 83 classes (34 average schedule and 49 cost) with associated study area counts

is shown in Exhibits 2.2A and 2.2B.

The columns in Exhibits 2.2A and 2.2B represent the following characteristics of the study areas:

Exchanges:  Number of Exchanges

Size: Size of the company

LH: Provides Line Haul

H/R: Provides Host/Remote

SA: Provides Special Access

IT: Provides Tandem Switching

MPL.: Relative Access Minutes per Line

Density: Switched Circuit Terminations per Exchange
TS: Traffic Sensitive Pool Participant

Count: Number of Study Areas within a class

EXHIBIT 2.2A

CLASSES OF AVERAGE SCHEDULE STUDY AREAS

Class |Exchanges| Size LH |HR | SA | IT | MPL | Density | TS Count
1 1 large N N N N | Normal | Normal N 2
2 1 large N N N N | Normal | Normal Y 2
3 1 large N N Y N | Normal | Normal Y 3
4 1 large N Y N N | Normal | Normal N 11
5 1 large N Y Y N | Normal | Normal Y 2
6 1 large Y Y N N | Normal | Normal Y 20
7 1 large Y Y N N High Normal Y 3
8 1 large Y Y Y N | Normal | Normal Y 152
9 1 large Y Y Y N | Normal High Y 16

10 1 large Y Y Y N High Normal Y 8
11 1 large Y Y Y N High High Y 4
12 1 large Y Y Y Y | Normal | Normal Y 3
13 1 large Y Y Y Y | Normal High Y 4
14 1 small N N N N | Normal | Normal Y 3
15 1 small Y Y N N | Normal | Normal Y 11
16 1 small Y Y N Y | Normal | Normal Y 1
17 1 small Y Y Y N | Normal | Normal Y 2
18 1 small Y Y Y N High Normal Y 1
19 >1 large N N N N | Normal | Normal N 1
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EXHIBIT 2.2A (Continued)

CLASSES OF AVERAGE SCHEDULE STUDY AREAS

Class |Exchanges| Size LH | H/R | SA IT MPL Density | TS Count
20 >1 large N N Y N Normal | Normal Y 1
21 >1 large N Y N N Normal | Normal N 23
22 >1 large Y Y N N Normal | Normal Y 4
23 >1 large Y Y N Y Normal | Normal Y 1
24 >1 large Y Y Y N Normal | Normal Y 142
25 >1 large Y Y Y N Normal High Y 9
26 >1 large Y Y Y N High Normal Y 2
27 >1 large Y Y Y N High High Y 3
28 >1 large Y Y Y Y Normal | Normal Y 49
29 >1 large Y Y Y Y Normal High Y 12
30 >1 large Y Y Y Y High Normal Y 3
31 >1 small Y Y N N High Normal Y 1
32 >1 small Y Y Y N Normal | Normal Y 2
33 >1 small Y Y Y N High Normal Y 2
34 >1 small Y Y Y Y Normal | Normal Y 1

Total 504

EXHIBIT 2.2B

CLASSES OF COST COMPANY STUDY AREAS

Class | Exchanges| LH H/R SA IT MPL Density | TS | Count
1 1 N N N N Normal Normal N 1
2 1 N N N N Normal Normal Y 3
3 1 N N Y N Normal Normal Y 16
4 1 N N Y N Normal High Y 1
5 1 Y N N N Normal Normal N 9
6 1 Y N N N Normal Normal Y 6
7 1 Y N N N Normal High N 2
8 1 Y N Y N Normal Normal Y 57
9 1 Y N Y N Normal High Y 6

10 1 Y N Y N High Normal Y 7
11 1 Y N Y Y Normal High Y 1
12 1 Y Y N N Normal Normal N 7
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EXHIBIT 2.2B (Continued)

CLASSES OF COST COMPANY STUDY AREAS

Class Exchanges| LH | H/R SA IT MPL Density TS Count
13 1 Y Y N N Normal | Normal Y 4
14 1 Y Y N N Normal High N 1
15 1 Y Y N N High Normal Y 1
16 1 Y Y N Y Normal High N 2
17 1 Y Y Y N Normal | Normal Y 16
18 1 Y Y Y N Normal High Y 6
19 1 Y Y Y N High Normal Y 3
20 1 Y Y Y Y Normal High Y 3
21 >1 N N N N Normal | Normal N 1
22 >1 N N Y N Normal | Normal Y 22
23 >1 N N Y N High Normal Y 1
24 >1 Y N N N Normal | Normal N 7
25 >1 Y N N N Normal | Normal Y 2
26 >1 Y N N N Normal High N 1
27 >1 Y N N Y Normal | Normal N 2
28 >1 Y N Y N Normal | Normal Y 48
29 >1 Y N Y N Normal High Y 2
30 >1 Y N Y N High Normal Y 11
31 >1 Y N Y Y Normal | Normal Y 18
32 >1 Y N Y Y Normal High Y 2
33 >1 Y N Y Y High Normal Y 1
34 >1 Y N Y Y High High Y 3
35 >1 Y Y N N Normal | Normal N 20
36 >1 Y Y N N Normal | Normal Y 1
37 >1 Y Y N N Normal High N 4
38 >1 Y Y N N High Normal Y 1
39 >1 Y Y N Y Normal | Normal N 5
40 >1 Y Y N Y Normal | Normal Y 1
41 >1 Y Y N Y Normal High N 10
42 >1 Y Y Y N Normal | Normal Y 178
43 >1 Y Y Y N Normal High Y 5
44 >1 Y Y Y N High Normal Y 20
45 >1 Y Y Y N High High Y 2
46 >1 Y Y Y Y Normal | Normal Y 48
47 >1 Y Y Y Y Normal High Y 11
48 >1 Y Y Y Y High Normal Y 4
49 >1 Y Y Y Y High High Y 3

Total 586
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D. Stratification of the Population

NECA consolidated the 34 average schedule classes into 8 average schedule preliminary strata as
shown in Exhibit 2.3A. Similarly, the 49 cost company classes were consolidated into 8 cost
company preliminary strata, as shown in Exhibit 2.3B. This consolidation was based on the study
area count within each class and on the degree of similarity among classes with respect to criteria
defining them. Some of the classes listed in Exhibits 2.2A and 2.2B had too few members from
which to sample and were subsequently combined with other classes. For example, classes 20 and 24
in Exhibit 2.2A were combined to form stratum A8 as shown in Exhibit 2.3A. Both of these classes

shared common values for all attributes except Provision of Line Haul and Provision of Host/Remote.

EXHIBIT 2.3A

PRELIMINARY STRATUM DEFINITION-AVERAGE SCHEDULE STUDY AREAS

Prelim.
Stratum Classes Exch Size LH H/R SA IT MPL Density TS | Tot.
Al 14,15,16, | 1: 18 | Small | n:3 n:3 n:16 | n:22 High: 4 Normal y 24
17,18,31, | >1: 6 y:21 |y:21 |y:8 y: 2 Normal:20
32,33, 34
A2 1, 4,19, 1. 13| Large n n:3 n n Normal Normal n 37
21 >1:24 y: 34
A3 7,10, 11, 1:15 | Large y y n:3 n:20 High High: 7 y 23
26,27, 30 | >1: 8 y:20 |y:3 Normal:
16
A4 9, 13, 25, 1:20 | Large y y y n:25 Normal High y 41
29 >1:21 y: 16
A5 12, 23, 28 1:3 Large y y n: 1 y Normal Normal y 53
>1:50 y: 52
A6 2,3,5,8 1 Large | n:7 n:5 n: 2 n Normal Normal y 159
y: 152| y:154 | y: 157
AT 6, 22 1:20 | Large y y n n Normal Normal y 24
>1:4
A8 20, 24 >1 Large | n:1 n: 1 y n Normal Normal y 143
y: 142 y:142
Total 504
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The grouping of classes caused some strata not to be completely homogeneous with regard to all

of the sampling attributes. These exceptions are noted in Exhibits 2.3A and 2.3B.

For example, in stratum A1, 18 study areas have only one exchange and 6 have more than one
exchange, 21 study areas have line haul facilities and 3 do not, 21 study areas have host remote
facilities and 3 do not, 16 study areas do not provide Special Access services and 8 do, 22 study
areas do not have intertoll circuits while 2 do, 4 study areas have high traffic volume and 20

have normal volume and all study areas participate in the traffic sensitive pool.

EXHIBIT 2.3B

PRELIMINARY STRATUM DEFINITION-COST COMPANY STUDY AREAS

Prelim.
Stratum Classes Exch. LH H/R SA IT MPL | Density | TS | Total
C1 1,5,7,12, 1: 22 | n:2 n: 23 n n: 53 | Normal | High: n 72
14, 16, 21, >1: 50 |y:70 |y:49 y: 19 20
24, 26, 27, Normal:
35, 37, 39, 52
41
C2 10,, 15, 19, 1: 11 n: 1 n:23 | n: 2 n: 46 | High High: 8 y 57
23, 30, 33, >1: 46 |y:56 |y:34 |y:55 |y 11 Normal:
34, 38, 44, 49
45, 48, 49
C3 4,9, 11, 1: 17 | n:1 n: 12 y n: 20 Normal High y 37
18, 20, 29, >1: 20 | y:36 y: 25 y: 17
32,43, 47
C4 31, 40, 46 >1 y n:18 [ n: 1 y Normal | Normal y 67
y:49 | y.66
C5 13, 17 1 y y n: 4 n Normal | Normal y 20
y: 16
C6 36, 42 >1 y y n: 1 n Normal | Normal y 179
y:
178
C7 2,3,6,8 1 n: 19 n n:9 n Normal | Normal y 82
y: 63 y: 73
C8 22, 25,28 >1 n: 22 n n: 2 n Normal | Normal y 72
y:50 y: 70
Total 586
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To further improve homogeneity of costs within strata, some preliminary strata were subdivided
based on the range of interstate access revenues within the stratum. For example, the average
schedule preliminary stratum A4 was subdivided into strata A4A and A4B, with total interstate
access revenue <100,000 and total interstate access revenue >=100,000 respectively. Exhibits 2.4A

and 2.4B show the application of this criterion for the average schedule and cost study areas.

The average access revenue by stratum is shown in Exhibits 2.5A and 2.5B. The significant
variation in the average access revenue across strata shows that this basis of stratification effectively
distinguishes companies by revenue size. For example, the average revenue for stratum A4B, is

about eight times the size of stratum A4A.

EXHIBIT 2.4A
REVENUE SIZE CRITERION — AVERAGE SCHEDULE STUDY AREAS

Preliminary Stratum Final Stratum Interstate Access Revenue
Criterion
Al Al N/A
A2 A2 N/A
A3 A3 N/A
A4 A4A < 100,000
A4 A4B >= 100,000
A5 AbBA < 20,000
A5 A5B >= 20,000 & < 80,000
A5 A5C >= 80,000
A6 A6 N/A
A7 A7 N/A
A8 A8A < 50,000
A8 A8B >=50,000 & <100,000
A8 A8C >=100,000 & < 200,000
A8 A8D >=200,000
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EXHIBIT 2.4B

REVENUE SIZE CRITERION - COST COMPANY STUDY AREAS

Preliminary Stratum Final Stratum Interstate Access Revenue
Criterion
Cl Cl1A < 50,000
Cl CliB >= 50,000 & <=200,000
Cl C1C >200,000
Cc2 Cc2 N/A
C3 C3A <200,000
C3 C3B >= 200,000
C4 C4A < 200,000
C4 C4B >= 200,000
C5 C5 N/A
C6 C6A < 200,000
C6 Ccé6B >= 200,000
c7 c7 N/A
C8 C8 N/A
EXHIBIT 2.5A

DISTRIBUTION OF ACCESS REVENUES BY FINAL STRATA

AVERAGE SCHEDULE STUDY AREAS

Stratum Count Average Interstate
Access Revenues
Al 24 2,904
A2 37 65,012
A3 23 91,562
A4A 16 71,514
A4B 25 571,419
A5A 18 12,276
A5B 24 43,039
A5C 11 160,417
A6 159 17,173
AT 24 11,542
ABA 81 24,476
A8B 37 69,702
A8C 18 144,247
A8D 7 518,702
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EXHIBIT 2.5B
DISTRIBUTION OF ACCESS REVENUES BY FINAL STRATA
COST COMPANY STUDY AREAS

Stratum Count | Average Interstate
Access Revenues
ClA 37 17,665
C1B 16 126,283
Ci1C 19 535,198
C2 57 108,072
C3A 23 123,577
C3B 14 522,681
C4A 48 100,047
C4B 19 381,934
C5 20 25,365
C6A 161 67,543
Cc6B 18 313,977
C7 82 21,685
C8 72 59,460
E. Allocation of Sample to Strata

NECA allocated the total sample size to strata using a method known as “Neyman Allocation”, a
method which produces optimum precision results for stratified sampling.? In each stratum, the
Neyman Allocation determines the size of the sample, which is proportional to an estimate of the
standard deviation of the stratum’s measure of size. The Neyman allocation produces an optimum
result (improves precision the most) when the measure of size is correlated with the variable to be
estimated revenue requirement. The Neyman allocation to a stratum also depends upon the total

count of study areas in the stratum (Column C of Exhibits 2.6A and 2.6B), as well as the number of

8 Id. atp. 97.
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study areas in the five-year sample. Using these quantities, NECA determined the sample size in

each stratum by the following methods.

NECA first defined a study area’s measure of size to be the square root of its total interstate access
revenues. The selection of this measure of size was done for two reasons. First, it relates to the
variation in revenue requirements among average schedule companies. Second, it reduces the
likelihood of over-allocation to strata of large study areas that would result from the use of a

measure of size that did not use the square root. These values are shown in Appendix Al.

Next, the standard deviation of measure of size in each stratum is calculated. These values are
shown in Column B of Exhibits 2.6A and 2.6B. For example, for average schedule stratum Al, the

standard deviation of the measure of size is 26.68.

Initially the sample was allocated equally between average schedule and cost study areas. The total

five-year sample size (538) for average schedule study areas was allocated to strata as follows:

1. Study areas in strata with high traffic volume (strata A3) were designated to be censused and
sampled every other year, a total sample allocation of 58 study areas.

2. The remaining five-year sample size for all other strata was calculated (538-58=480).

3. A trial allocation to other strata of the remaining five-year sample size was done using the
Neyman Allocation method.

4. Each trial allocation was tested to assure that no study area would be sampled more than once
every other year (i.e., that the stratum sample size would not require sampling more than half of
stratum members each year). Strata with sample size allocations larger than this (A4B and A8D,
with a total sample size of 81) were also censused and each member was assigned to be sampled

every other year.
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5.

6.

The remaining sample size (480-81=399) was allocated to all remaining strata according to the
Neyman allocation method.

Additional sample size increases were chosen to assure that enough study areas would be
sampled in certain strata of special interest. For example, stratum Al sample size was increased

from 12 to 24; Stratum A5A sample size was increased from 7 to 15.

The total five-year sample size (538) for cost study areas was allocated to strata as follows:

1.

Study areas in strata with high traffic volume (strata C2) were designated to be censused and
sampled every other year, a total sample allocation of 143 study areas.

The remaining five-year sample size for all other strata was calculated (538-143=395).

A trial allocation to other strata of the remaining five-year sample size was done using the
Neyman allocation method.

Each trial allocation was tested to assure that no study area would be sampled more than once
every other year (i.e., that the stratum sample size would not require sampling more than half of
stratum members each year).

The remaining sample size (395) was allocated to all remaining strata according to the Neyman

allocation method.

Exhibits 2.6A and 2.6B show the use of standard deviations and the total five year sample size,

and final sample size to calculate trial stratum five year sample sizes for average schedule and cost

companies.
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The sample allocation weight (Column D) is calculated as the product of the standard deviation of
the measure of size (Column B) and the number of study areas (Column C). The sample allocation
weight for a particular stratum, divided by the sum of all sample allocation weights, produces a
stratum allocation fraction. This fraction was multiplied by the total trial five-year sample size to

produce a trial five-year sample size in each stratum (Column E).

sample allocation weight, = SD,(MOS) x Ny
sample allocation fractiony = allocation weight,, /2 (allocation weighty)

trial stratum five-year sample size = sample allocation fraction, x total trial five-year sample

size

For example, for average schedule stratum A2 in Exhibit 2.6A, the trial stratum five-year sample
size is calculated as follows:

sample allocation weighta, = 124.81 x 37 = 4618.07

sample allocation fractiona, = 4618.07 / 21683.97 = 0.212972

stratum five-year sample sizea, = Int (0.212972 x 399 +0.5) =85

The stratum annual sample size is calculated as the integer part of

stratum five year samplesize N
5

The sampling term, which represents how often a study area will be sampled, is calculated as the
N h
annual samplesize

0.5.

integer part of +0.5, but limited to a value between 2 and 5.
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EXHIBIT 2.6A

FINAL STRATA - AVERAGE SCHEDULE STUDY AREAS

(A) (B) (©) (D) (E) (F) (G) (H)
Standard |No. of Study| Sample Five Year Final Final Five
Stratum | Deviation of Areas Allocation | Sample Size | Sampling Annual Year Sample
No. M.0.S.? Weight Term Sample Size Size
Al 26.68 24 640.42 12 5 [5,4] 24
A2 124.81 37 4618.07 85 2 [19,18] 85
A3 180.82 23 0.00 58 2 [12,11] 58
AdA 48.79 16 780.57 14 5 3 15
A4B 406.82 25 0.00 63 2 [13,12] 63
ASA 21.68 18 390.24 7 5 3 15
A5B 38.53 24 924.69 17 5 [4,3] 17
A5C 98.56 11 1084.16 20 3 [4,3] 20
A6 46.30 159 7361.34 136 5 [28,27] 136
A7 45.06 24 1081.42 20 5 4 20
ABA 38.52 81 3120.28 58 5 [19,18] 58
A8B 26.75 37 989.83 18 5 [4,3] 18
A8C 38.50 18 692.96 13 5 3 15
A8D 186.06 7 0.00 18 2 [4,3] 18
TOTAL 504 21683.97 538 [112] to 562
[114]
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EXHIBIT 2.6B

FINAL STRATA — COST STUDY AREAS

(A) (B) (©€) (D) (E) (F) (G) (H)
Standard Sample Five Year Final Final Five
Stratum | Deviation of | No. of Study | Allocation | Sample Size | Sampling | Annual | Year Sample

No. M. O.S. Areas Weight Term | Sample Size Size
C1A 53.04 37 1962.52 16 5 [4,3] 16
CiB 65.75 16 1052.02 9 5 3 15
CiC 179.94 19 3418.84 28 4 [5,4] 27
C2 168.47 57 0.00 143 2 [29,28] 143
C3A 79.62 23 1831.18 15 5 3 15
C3B 197.98 14 2771.71 23 3 [5,4] 22
C4A 81.28 48 3901.3 32 5 6 30
C4B 151.89 19 2885.84 24 4 [5,4] 23
C5 56.13 20 1122.61 9 5 3 15
C6A 86.67 161 13953.15 115 5 22 110
c6B 90.12 18 1622.13 13 5 3 15
c7 64.4 82 5280.91 43 5 [9,8] 42
C8 116.17 72 8364.01 69 5 [16,15] 82
TOTAL 586 48166.22 538 [107] to 555

111]

GRAND 1090 69850.19 1076 1117
TOTAL"

10 The Grand Total is the sum of the Totals from Exhibits 2.6A and 2.6B. The Sample
Allocation Weight Grand Total is used to calculate Column E.
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F. Determination of Sample Size

This section describes how NECA determined the annual sample size required to support the
development of settlement formulas. As demonstrated in previous filings, this determination is
based on well-documented and widely accepted statistical sampling techniques. The optimal sample
size was determined by balancing the need for sufficient and reliable data against the cost and

burdens that collection of such data places upon sampled study areas.

In order to achieve the desired precision levels, based on total sampling cost and population
representation, an annual sample of approximately 100 average schedule study areas and 100 cost
study areas strikes this balance when two consecutive annual samples are combined in each average
schedule study. In order to ensure that a sufficient number of study areas are selected to account for
non-response, mergers, study areas converting from average schedule to cost settlement status, or
study areas exiting the NECA pools, NECA targets a higher number of study areas, resulting in a

five-year sample size of 538 for average schedule study areas and 538 for cost study areas.

Using data from sample companies, NECA analyzed the precision of a sample ratio estimate of total
average schedule interstate revenue requirements per access line'’ to confirm that the resulting
sample size is sufficient to provide the desired level of precision for the annual development of
average schedule formulas. NECA found that this ratio would be accurate within 2.5% of the true

value with 95% confidence, a sufficient precision level for developing of average schedule formulas.

1 Total interstate revenue requirements were used in this test to ensure that the total average schedule

settlements pursuant to proposed formulas would be accurate. Access line counts were used because
this demand unit is the most significant determinant of total average schedule settlements. For this
purpose, NECA used the April 2003 view of December 2002 data.
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Statistical sampling textbooks, such as Sampling Techniques by William Cochran,*? provide tests to

measure the precision of sample estimates. “Precision” is defined as a range about the estimate that
is shown to include the value of the population parameter with a designated level of confidence.
Because NECA estimates the total average schedule revenue requirement using a stratified ratio

estimate, NECA uses the formulas for the precision of a stratified ratio estimate as shown below:

The standard error of a ratio, g, , within a stratum, is given by the following formula:*®

A Vv1-f, Yi(Yin~ RnXin )2
s(R,)= :
(Rn) \/th\/ Np-1

where:

R is the ratio estimate of average revenue requirement per access line for stratum h.

n, is the number sampled in two consecutive years in stratum h. Stratum sample sizes
are explained in Section II. F.

N, isthe number of study areas in stratum h.

X;n Isthe number of access lines for study area i in stratum h, and is taken from the April
2003 view of December 2002 data.

Yin  Isthe total interstate revenue requirement for study area i in stratum h, and is taken
from the April 2003 view of December 2002 data.

f, is the ratio of the responding two-year sample size in stratum h (n,) to the total
number of study areas (Np) in stratum h.

X, Isthe mean of access lines for stratum h displayed in Column H of Exhibit 2.8.

12 William G. Cochran, Sampling Technigues, John Wiley & Sons, Inc., New York, (2nd ed., 1963).

13 Id. at p. 31.
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In this formula, the value R, and the summation are calculated using data from all study areas in

each stratum h.

Exhibit 2.8 shows an example of the calculation of the standard error and variance of the ratio
estimate for average schedule stratum A4A. Study areas in this exhibit correspond to those in

average schedule stratum A4A in Appendix Al. Columns B, C and D show the calculation of

components of FAQAAA . Column E shows the calculation of the sum of squares component of the

variance.
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EXHIBIT 2.7

REVENUE REQUIREMENTS AND ACCESS LINES FOR AVERAGE SCHEDULE

STRATUM A4A
(A) (B) (©) (D) (E)
Study Area Interstate Access 2(Col.B) ((B) - (D)(C))?
Observation No. Revenue Lines >(Col.C)
Requirement
(vin) (Xin) (Rn) (Yin - Roin )’
1 25,358 1,204 | 108,289,005.62
2 31,868 2,143 27,618,039.63
3 48,498 3,325 51,936,421.30
4 49,429 4,342 20,176,796.28
5 52,329 4,842 60,856,818.19
6 52,537 4,059 4,539,282.23
7 60,239 4,244 56,778,456.29
8 62,502 5,629 54,780,557.92
9 63,729 5,292 3,957,613.80
10 64,080 5,557 24,297,617.60
11 68,099 5,306 4,869,818.99
12 68,270 6,590 184,077,275.46
13 81,838 7,864 250,291,334.08
14 87,629 8,694 413,589,589.46
15 88,017 6,775 15,070,551.69
16 117,839 6,452 1,422,439,056.73
TOTAL 1,022,261 82,318 12.42 2,703,568,235.27
3 1,022,261
Roun 52318 12.42
(R ) = J1-0.375 \/2,703,568,235.27 _ 084219
(\/6) (5,144.875) 16-1
Var( R . ) s(Rp)’ = (0.84219)* = 0.70929
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Exhibit 2.8, Column C, shows the resulting variance of the ratio estimate for each stratum. The

stratum variances were then used to determine the variance of the overall stratified ratio estimator,

R, using the following formula:**

L
D Xvar(R,)

var(R) = h= 2

Where: X, is the total of access lines in stratum h.

X is the total of population access lines.

Columns B, C and D of Exhibit 2.8 show the components of this calculation.

14 Id. at p. 90. Formula 5.3 found in Sampling Technigues note 6 supra is a similar expression.

NECA used the sum of access lines as the weighting factor.
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EXHIBIT 2.8

AVERAGE SCHEDULE STRATUM VARIANCE DATA

(A) (B) ©) (%)) (E) (F) (G) (H)=(B)/(E)
Access Mean Access
Stratum | Lines | vVar(g,) (B)?x (C) N, n, | (FIE) Lines
Al 4,889/ 1.0151 24,263,927 24 10 0.42 204
A2 320,905/ 0.0000 0 37 37 1.00 8,673
A3 98,275/ 0.0000 0 23 23 1.00 4,273
AdA 82,318| 0.7093 4,806,343,529 16 6 0.38 5,145
A4B 951,023| 0.0000 0 25 25 1.00 38,041
AbBA 17,139, 1.3860 407,118,722 18 6 0.33 952
A5B 74,997 1.5984 8,990,375,848 24 7 0.29 3,125
A5C 105,895/ 0.3599 4,035,983,254 11 7 0.64 9,627
A6 201,075] 0.0531 2,148,523,558| 159 55 0.35 1,265
A7 25,907 0.7736 519,192,513 24 8 0.33 1,080
A8A 146,827 0.1928 4,156,829,803 81 23 0.28 1,813
A8B 176,553 0.4105 12,794,417,595 37 7 0.19 4772
A8C 165,325| 0.2886 7,889,095,764 18 0.33 9,185
A8D 210,252| 0.0000 0 7 1.00 30,036
Total 2,581,380 45,772,144 514

Using the values from Exhibit 2.8, the overall variance of the ratio estimate is calculated as follows:

Var(Fi ) =

45,772,144,514

(2,581,380)*
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NECA then developed a 95% confidence interval to determine the relative precision of the estimator,

using the formula below:*
Pr(R—R|/R>d)=0.05

_ Zoos X s(R)
R

Or d

where
Zyos Isthe value of standard normal distribution N(0,1) corresponding to 95% confidence

level, which is 1.96.

d is the difference between the estimated and true value of R.

R is the ratio of interstate access revenue requirements to access lines for the entire

population of average schedule study areas for December 2002, a value of 11.9495.

Substituting values from the Exhibit in the above formula yields the following result.

d- 1.96 x+/0.006869

11.9495

=0.013594

This calculation shows that the average schedule sample is precise within 1.36% at the 95%

confidence level, a level sufficient for average schedule development.

G. Selection of Sample

In this section, NECA describes methods for selecting sample study areas. Obtaining reliable
estimates from a sample requires that each member of the population has a well-defined probability
of inclusion in the sample. NECA chose a special method of defining probabilities because it

produces greater precision than other possible methods.

15 Id. atp. 75.
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NECA determined the probability of including a specific study area in the five-year sample using
one of two methods. Study areas in the census strata'® were assigned a probability of one for
inclusion in the multi-year sample. Study areas from other sample strata were assigned probabilities
proportionate to size (PPS). The PPS method was used because it provides more precise estimates

than other probability sampling methods.

Calculations supporting the PPS method are detailed in Appendix Al. Study areas within a stratum
are ordered according to their measure of size starting with the largest. For example, in cost stratum
C1A study area number one has the highest measure of size (220.15). Next, the cumulative measure
of size is computed as a running total of measures of size. The cumulative measure of size
associates a range of measure of size values with each study area, including all values between the
study area's cumulative measure of size and the cumulative measure of size of the preceding study
area. For example, the range of measure of size associated with study area one in cost stratum C1A
is 0 to 220.15. Similarly, the range of size associated with the next study area is from 220.15 to

430.7.

The stratified PPS method divides each stratum into sampling intervals, and then selects one sample
member from each interval. The sampling interval is determined by dividing the stratum total
measure of size by the stratum five-year sample size reported in Column H of Exhibit 2.6A and

2.6B. For example, in cost stratum C1A, the stratum sampling interval is:

4520.55
16

Stratum Sampling Interval =

=282.53

16 Specifically, cost strata C2 and C3B and average schedule strata A3, A4B and A5C
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The PPS method selects sample members from intervals systematically, selecting the first member
by a random start, and then successively adding an interval to the random start to select other sample
members. The random start for each stratum was computed by multiplying a random number by the

stratum sampling interval. Random starts calculated by this method are displayed in Exhibit 2.9.*

In each stratum, the sample study area whose Measure of Size range included the stratum's random
start was selected in the multiyear sample. A sequence of sample selection numbers was identified
by progressively adding the stratum sampling interval to the random start. Each study area whose
measure of size range included one of these values was also included in the multi-year sample. For
example, for cost stratum C1A shown in Appendix A1, this method first selects the study area with
sequence number 1 because the random start for this stratum (191.13) is within study area 1’s range
of measure of size, which extends from 0 to 220.15. Similarly, study area 3 is included in the
sample because by calculating a second random number in the stratum (random start + sampling
interval=191.13 + 282.53 = 473.66), the actual sample selection number is included in the range of
cumulative measure of size belonging to this study area (from 430.73 to 638.15). Results for all

strata are displayed in Appendix Al.

o Random numbers were generated using the RANUNI function of the SAS computer software. The

function returns a number generated from the uniform distribution on the interval [0,1] using a prime
modulus multiplicative generator with modulus 2** - 1, and multiplier 397,204,094. See SAS
Institute, SAS Language: Reference, Version 8, 521.
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EXHIBIT 2.9
RANDOM STARTS FOR EACH STRATUM

Stratum Random Start
Al 0.496257
A2 0.008872
A3 0.982431
AdA 237.548702
A4B 0.297917
ABA 21.739869
A5B 282.068662
A5C 0.656655

A6 114.157884

A7 15.383237
ABA 197.193380
A8B 208.996871
A8C 153.946206
A8D 0.718458
ClA 191.130594
CiB 219.071430
Ci1C 0.823655

C2 0.702386
C3A 145.277141
C3B 0.855411
C4A 331.554106
C4B 0.578931

C5 131.533753
C6A 165.447968
Cco6B 295.890652

C7 64.198836

C8 99.348269
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To assure that probabilities are validly defined numbers between 0 and 1, a trial sampling interval is

first defined in each stratum, which is subsequently adjusted to the final sampling interval.

This determination of the sampling interval involves a repetition of these steps.
1. Calculate a trial sampling interval in the stratum
2. If any study area in the stratum has a measure of size greater than the sampling interval,
assign that study area to the census sub-stratum within the stratum.

3. Stratum members not in the census sub-stratum belong to the sampling sub-stratum.

As these steps are repeated in each stratum, a sampling sub-stratum is found with each member
having a measure of size less than or equal to the trial sampling interval. From this sub-stratum,
sample members are selected with probability proportionate to size, as explained below. All

members of the census stratum are included in the sample.

In each sampling stratum, the probability that a particular study area is included in the five-year

sample is calculated as follows:

Probability of Inclusion in the Five -Year Sample =

Stratum Five - Year Sample Size x Study Area Measure of Size
Total Stratum Measure